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ABSTRACT 

The locations and aspects of the habitats of Diplopoda have been recorded under the auspices of the British Myriapod 

Survey Scheme since 1970 and records have been obtained from 1790 10 km squares of the British National Grid (Great 

Britain and islands) and 419 squares of the Irish National Grid (Ireland), a total now in excess of 30,000 species/location 

records. A provisional atlas was published in 1988 and a number of new records have increased our knowledge of the 

distribution of millipedes in these islands. The present report examines the pattern of distribution of species and the 

possible influence of climatic and other factors on the origins and distribution of the diplopod fauna. It is considered that 

a high proportion of the British and Irish fauna is likely to have arrived following the loss of the land connections with 

mainland Europe at the end of the last glaciation. Nevertheless there are considerable similarities with the fauna of 
nearby countries. 

RESUME 

Repartition geographique des Diplopodes en Grande-Bretagne et en Irlande : les causes 
possibles. 

Les localites et la nature des habitats des diplopodes des lies Britanniques ont ete rtpertoriees sous les auspices du 

British Myriapod Survey, etablissant un bilan depuis 1970 & partir de 1790 carres dc 10 km de cott, correspondant au 

carroyage national britannique UTM (Grande Bretagne et lies) et de 419 carres correspondant au carroyage national 

irlandais UTM (Irlande). Le total des stations especes/localites depasse maintenant les 30 000. Un premier document a 

ete publie en 1988 sous forme d’un atlas provisoire mais, depuis, un grand nombre de nouvelles donnees sont venues 

accroitre notre connaissance sur 1’inventaire et la repartition des especes de diplopodes rtpertoriees dans les lies 

Britanniques. Le present travail aborde les modes de repartition des especes, les influences possibles du climat ainsi que 

d autres facteurs sur 1 origine et la distribution biogeographique de la faune des diplopodes. On considere qu'une grande 

proportion de la faune britannique et irlandaise semble s’etre constitute a la suite de la perte de continuity des terres 

emergees avec LEurope continentale a la fin de la derniere glaciation. II existe cependant de profondes similarites avec la 
faune des pays voisins du nord de 1*Europe. 

Barber. A. D. & Jones, R. E., 1996. — Geographical distribution of diplopods in Great Britain and Ireland; 

possible causal factors. In: Geoffroy. J.-J., Mauries, J.-P. & Nguyen Duy - Jacquemin, M., (eds), Acta 

Myriapodologica. Mem. Mus. natn. Hist, not., 169 ; 243-256. Paris ISBN : 2-85653-502-X. 
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INTRODUCTION 

A distribution recording scheme for Diplopoda alongside one for Chilopoda was launched 
in 1970 by the BRITISH MYRIAPOD GROUP using an itemised record card which has been 
described elsewhere (BARBER & FAIRHURST, 1972). A new style card was introduced in 1985. 
The present review concentrates on the distributional data that has been derived horn this. 

The record card was designed for both professional and amateur usage and a very high 
proportion of records were in fact obtained by non-professional but highly competent recorders 
working in various parts of the British Isles. Identification was checked by a panel ol referees as 
necessary so that the level of misidentification of specimens is likely to be insignificantly low. 

By the nature of the scheme, the coverage was patchy. 
1. At least initially, recorders tended to collect the larger and more conspicuous species. 

Smaller species and soil dwelling types will  be under-recorded. 
2. Some areas were recorded in great detail over many years (e.g. Yorkshire) whilst others 

had only one or a few casual collections made there. 
3. Millipedes are highly sensitive to microclimatic changes and often seasonal in their 

occurrence so that a species may not be found on a particular occasion even though it is 

common in the area. . .... 
4. Different collecting procedures may yield quite different results. For instance, pittall 

trapping generally collects"the larger active iuliforms, polydesmids and Chordeuma spp.; 
finding Stygioglomeris crinita generally requires careful hand sieving of soil. 

5. Immature specimens of some species e.g. Polydesmus spp. and Chordeuma spp. 
cannot be determined with accuracy. These may be the only specimens of a species found in a 

site. 
There is a substantial element of chance in records being made. For instance BLOWER 

(1985) wrote, “There remains no evidence that N. minutus (= venustus in the sense of 
Schubart, 1934) has ever occurred in Britain, but there is a possibility that it may occur . It has 
subsequently (as N. kochii ) been recorded on a number of occasions and is mapped from 

twelve 10 km grid squares. 

RESULTS OF THE SURVEY 

More than 400 individual recorders participated in the scheme and collections made for 
other purposes were also examined and a total of more than 30,000 species/site/data records aie 
now held. This has allowed the plotting of distribution maps based on the British and Irish 
national grids using the 10 km square as the unit of recording. A preliminary atlas using the then 
available data was published in 1988 (BRITISH MYRIAPOD GROUP, 1988). 

The present discussion is based on updated versions of these maps. Many more records 
were made in certain areas compared with others, often with much greater detail. Such well 
recorded areas include Kent, Surrey, Isle of Wight. Bedfordshire, parts of S. Wales, Yorkshire, 
Lothians, parts of Devon, Norfolk, Suffolk. Figure 1 shows the 10 km squares from which one 

or more records exist. 
A summary of the regional distribution of species, including occurrence on outlying 

islands is shown in Table 1 and examples of distribution patterns are shown in Figures 7-18. An 
updated atlas of distribution will  be published in due course, meanwhile records are held on 
cards and on the database at the Environmental Information Centre, Monks Wood, Huntingdon. 

Nomenclature is as in BLOWER (1985) except that a new species, Anthogona britannica, is 

since described by GREGORY et al. (1994). 

Source: MNHN, Paris 
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Table 1. — Distribution in various areas of the British Isles (X = presence in 1 or more 10 km grid square). Based on data 

from the Millipede Survey Scheme. She = Shetland Islands, Ork = Orkney Islands, WIs = Western Isles, C&S = 

Caithness & Sutherland (North Scotland), Sco = Scotland. Ire = Ireland. IOM = Isle of Man, L&Y  = Lancashire & 

Yorkshire, Sou = Southern England (South of line from Mersey - Wash, including SE and SW ), Wal = Wales, SWE 

= South West England (Devon & Cornwall), KSS = Kent, Surrey, Sussex (extreme SE), CIs = Channel Islands 

(Jersey, Guernsey.etc,). NB: Shetland, Orkney, Western Isles, Caithness & Sutherland, Isle of Man and Channel 

Islands have relatively few records. 

Species She Ork WIs C&S Sco Ire IOM L&Y  Sou Wal SWE KSS CIs 

P. lagurus X X X X X X X X X 
G. marginata X X X X X X X 
S. crinita X X X X X X 
A. gibbosa X 
T. lobata X 
P. germcmicwn X X 
C. rawlinsii X X X X X X X 
N. polydesmoides X X X X X X X X X X 
B. melanops X X X X X 
B. bagnalli/bradae X X X 
C. silvesire X X 
C. proximum X X X X X X 
M. gal lie a X X X X X 
M. sc ut ell are X X X X X X 
T. 1 it t oralis X X X X 
N. varicorne X X X X X X X 

P. fuscus X X X X X X X X X X X 
C. palmatus X X X X X X X 
N. kochii X X X 
B. guttulatus X X X X X X X X X 

A. pallidus X X X X X X X X 

B. tenuis X X X X X X X X X 

0. sabulosus X X X X X X X X X X 
T. niger X X X X X X X X X X 

A. nitidus X X X X X X 

C. londinensis X X X X X 
C. caeruleocinctus X X X X X X X 

C. vulnerarius X X X X X X 

C. latestriatus X X X X X X X X X X X X 

C. britannicus X X X X X X X X X 

C. punclatus X X X X X X X X X X X X 

C. parisiorum X X X X X X 

C. trunco rum X X 

E. armalus X X 

J. scandinavius X X X X X X X X X 

0. pilosus X X X X X X X X X X 

L. belgicus X X X X X 

L. kervillei X X X 

M. pratensis X X 

B. pusillus X X X X X X X X X X 

U. foetidus X 

A. britannicus X X 

P. angustus X X X X X X X X X X X X 

P. testaceus X X X 

P. inconstans X X X X X X X X X X X X 

P. gallic us X X X X X X X 

P. denliculatus X X X X X X X X X 

B. superus X X X X X X X X X X X X 

M. palicola X X X X X X X 

0. albonanus X X X X X X X 

S. italica X X X X 

Source: 
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DISTRIBUTION PATTERNS IN BRITAIN 

Geographical 
A crude analysis for the commonest species is displayed in Table 2. For the puipose ot 

this, Great Britain is divided into a series of regions based on the 100 km grid squares, (Fig. 2) 
For each species the total 10 km squares for that species is taken as a percentage of the tota  ̂10 
km squares in that region for which records exist. This will  underestimate smaller and more 
difficult  to find forms and will  also reflect the relative intensity of collecting. Thus, for mst^ice 
the northern part of Britain will  have disproportionately more larger species recorded because 
much collecting there so far has been of a casual and superficial nature. For this reason, the 
values should be treated with great caution. Nevertheless they do show up the PI0IJ0unĉ  
relative scarcity of Ommatoiulus sahulosus and Julus scandinavius in he southeast and an 
almost opposite pattern for Cylindroiulus caeruleocinctus which is relatively rarely found in the 

southwest. The north-south pattern of some species is also shown. 

Table 2 — Analysis of records for the commonest species for regions of the British Isles as a percentage of total 10 km 

recorded square's for the region. NSco = Northern Scotland. SSNE = Southern Scotland & Northern England, M dE 

= Midland England, East ^Eastern England, SEE = South East England. SWE = South West England, Wal - Wales, 

GBT = Total Great Britain, Ire = Ireland. 

Species 

P. lagurus 
G. marginata 

N. polydesmoides 

C. proximum 

N. varicorne 

P. fuscus 

B. guttulatus 

O. sabulosus 

T. niger 

C. caeruleocinctus 

C. punctatus 

C. britannicus 

J. scandinavius 

O. pilosus 

P. angustus 

P. i nconstans 

P. gallicus 

P. denticulatus 

B. superus 

M. palicola 

O. albonanus 

NSco SSNE Y/L  MidE East 

0.0 36.8 53.5 56.0 46.8 

9.2 27.4 55.1 46.0 51.7 

0.0 0.5 0.0 1.3 0.5 

3.9 7.3 25.7 24.6 18.9 

27.5 36.8 58.3 41.9 57.9 

2.4 9.4 21.9 38.2 24.4 

32.7 29.9 34.8 23.9 32.3 

22.7 91.4 90.4 75.7 80.1 

4.8 5.3 4.9 18.4 17.9 

57.0 63.9 85.6 83.5 73.6 

5.3 13.5 17.6 22.3 7.0 

23.7 28.8 49.7 32.0 34.8 

24.6 25.7 50.3 47.9 37.8 

31.4 38.2 75.9 61.5 64.7 

6.8 8.7 12.3 10.7 11.4 

0.0 1.4 5.3 27.5 18.9 

2.9 3.1 1 1.2 11.3 23.9 

8.2 16.3 32.1 31.1 43.3 

SEE SWE Wal GBT Ire 

9.6 0.7 

67.3 59.7 54.1 46.3 23.9 

55.6 38.1 45.2 40.1 32.5 

9.3 8.3 42.6 6.0 0.2 

30.9 27.6 15.5 18.9 1.7 

47.8 54.6 55.8 47.6 18.1 

34.6 25.4 27.7 23.0 1 1.3 

5.9 28.2 30.4 26.9 4.8 

67.3 55.8 68.9 66.1 28.9 

33.7 5.0 2.7 11.1 0.2 

79.5 76.2 63.5 73.1 45.1 

19.0 9.4 20.2 14.6 10.0 

6.8 54.1 47.3 33.4 6.9 

39.5 35.9 60.8 39.3 31.0 

59.0 47.0 58.1 53.8 27.0 

15.6 3.3 2.7 9.3 6.7 

32.7 13.8 21.6 15.1 24.1 

16.6 13.3 29.1 12.7 2.2 

54.0 42.0 27.0 30.9 10.0 
8.4 0.7 

7.1 0.7 

Species with a southeasterly distribution include C. caeruleocinctus (above) which may be 
increasing its range and Stosatea italica which is beginning to be found in a variety of areas in 
England, Wales and Ireland having been found fairly widely in East Kent originally, again 
presumably spreading, markedly synanthropic in many cases and found sporadically in rather 
superficial habitats. Also Polydesmus testaceus known only from Kent with one older Cornish 
record, Metaiulus pratensis, originally found in Kent and Sussex and recently found again in 
Kent, presumably mostly soil dwelling, Polyzonium germanicum mostly from Kent ana 
Cylindroiulus londinensis often found around the London area, commonly in synanthropic sites 

but also recorded elsewhere in England. 
Correspondingly, in the southwest Enantiulus armatus, so far found only in one area in 

Devon, Chordeuma silvestre from Cornwall, Chordeuma proximum, widespread in southwest 

Source: MNHN, Paris 



GEOGRAPHICAL DISTRIBUTION OF DIPLOPODS IN GREAT BRITAIN AND IRELAND 247 

England, in much of the rest of southern England and very common in South Wales. The two 
Leptoiulus spp., L. belgicus and L. kervillei are typically southwestern but records across 
southern Britain are known and L. belgicus has been found in Ireland. Several species have not 
been found commonly in the southwest, if  at all. These include Archiboreoiulus pallidus, 
Craspedosoma rawlinsii, Cylindroiulus caeruleocinctus and C. londinensis. Brachychaeteuma 
melanops is a distinctly southern species whilst the other two British Brachychaeteuma species 
seem to have a more central/northem tendency in general. 

There is a distinct group of species apparently rare or possibly absent in northern Scotland. 
These include Glomeris marginata, Brachychaeteuma spp., Chordeuma spp., Cylindroiulus 
caeruleocinctus, C. londinensis, possibly C. parisiorum, Blaniulus guttulatus, Choneiulus 
palmatus and Polyxenus lagurus, although, especially given its distribution elsewhere in Europe, 
the latter may simply have been overlooked, something that may also be true of some other 
species listed. A number of species appear possibly to be absent from the Shetland Islands, etc. 
(Table 1). 

Other factors 

Apart from the fact that we do not really know the exact regional distribution of species, 
there are certain other factors which seem to affect where they are found. A frequently quoted 
influence is the presence of calcareous soils; in fact the number of species in Britain which show 
a clear calcicole tendency is quite small. Stygioglomeris crinita does appear to favour such soil; 
it may in fact be very widespread but the difficulty  in finding it makes it impossible at the present 
time to be certain. Stosatea italica and possibly Polydesmus testaceus are also possible 
calcicoles. The other likely species restricted in this way is Macrosternodesmus palicola. 
Cylindroiulus caeruleocinctus, often found on calcareous soils, does not appear to be confined to 
them. 

There are also a considerable number of species which favour agricultural and/or 
synanthropic sites. In the first category are possibly Archiboreoiulus pallidus, Brachydesmus 
superus, and maybe Metaiulus pratensis. Of the synanthropes many are also found elsewhere 
but they include B. guttulatus, Brachychaeteuma spp., B. superus (?), Choneiulus palmatus 
(?), Cylindroiulus britannicus (?), C. londinensis, C. vulnerarius, C. truncorum, Nopoiulus 
kochii (?), Ophiodesmus albonanus, Polydesmus angustus (?). Thalassisobates littoralis is a 
purely littoral species whilst Cylindroiulus latestriatus is a common coastal species but also 
found inland. 

The very common Cylindroiulus punctatus is a distinct woodland species and is generally 
only found in woods, close to them or on the site of former woodland. Possibly other species 
show this tendency in a less pronounced form. 

There are some species for which so few records exist that it is difficult  to see a clear 
pattern. These include Unciger foetidus (one Norfolk site), Anthogona britannica (one Devon 
site, GREGORY et. al. , 1994, Trachysphaera lobata (Isle of Wight) and Adenomeris gibbosa 
(Dublin). Correspondingly there are species which seem to occur in a wide variety of habitats 
over a wide area. Oxidus gracilis and several other species are only known from glasshouses. 

COMPARISON WITH OTHER AREAS IN EUROPE 

Much of the British diplopod fauna is common with that of nearby areas of Western 
Europe. For some species, the British Isles seem to be the centre or one of the centres of their 
occurrence, a topic which is discussed by DOOGUE et al. (1993) with special reference to 
Ireland. Table 3 shows British species and their occurrence elsewhere on the continental 
mainland. 
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Table 3. — Distribution of species in various areas of Europe based on available information (X = presence out of 

doors). Based on Doogue et al. (1993), Eason (1970), ENGHOFF (1974 & pers. comm.), Jeekel (1978), Kime 
(1990, 1992 and pers. comm.), Lindroth (1957). Meidell (1972, 1979), Meidell & Solhy (1979), Palmen 
(1949), Remy & Hoffmann (1959), etc. *U. foetidus and A. britannica are known from single localities only in E 

and SW England respectively. Ice = Iceland. Fae = Faeroes, ShO = Shetland & Orkney, GBT = Great Britain, Ire = 

Ireland, Nor = Norway. Den = Denmark. NNW = North West Netherlands, NSW = South Netherlands, BeL = 

Belgium & Luxembourg, NFr = North France, Arne = Americas; var = various. 

Species Ice Fae ShO GBT Ire Nor Den NNW NSW BeL NFr Amc 

P. lagurus X X X X X X 

G. marginata X X X X X X X X 

S. crinita X X 

A. gibbosa X 

T. lobata X 

P. germanicum X X X 

C. rawlinsii X X X X X X 

N. polydesmoides X X X X X X X X X 

B. melanops X X 

B. bagnalli/bradae X X X X 

C. silvestre X X X X 

C. proximum X X X 

M. gallica X X X X X X 

M. scutellare X X 

T. littoralis X 

N. varicorne X X X X X X X 

P. fuscus X ? X X X X X X X X X X 

C. palmatus X X X X X X X X 

N. kochii X X X X X X X 

B. guttulatus ? X X X X X X X X 

A. pallidus X X X X X X 

B. tenuis X X X X X X X X 

0. sabulosus X X X X X X X X 

T. niger X X X X X X 

A. nitidus X X X X X X 

C. londinensis X X X X 

C. caeruleocinctus X X X X X X X 

C. vulnerarius X X X X X 

C. latest riatus X X X X X X X X X 

C. britannicus X X X X X X 

C. punctatus X X X X X X X X X X 

C. parisiorum X X X X X X 

C. truncorum X X X X X X X 

E. armatus X 

J. scandinavius X X X X X X X X 

0. pilosus X X X X X 

L. belgicus X X X X X 

L. kervillei X X X X 

M. pratensis X 

B. pus ill  us X X X X X X X 

U. foetidus * X X X 

A. britannica * 

P. angustus X X X X X X X X X 

P. testaceus X X X X 

P. inconstans X X X X X X X X X X X 

P. gallicus X X X 

P. denticulatus X X X X X X X X 

B. superus X X X X X X X X X X X X 

M. palicola X X X X X X 

0. albonanus X X X X X X X 

S. italic a X X X X 

Other species 3 9 5 4 16 var 

Source: MNHN, Paris 
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Almost all species recorded from Norway occur in Britain with the exception of 
Polydesmus complanatus (Britain has P. angustus ) and Leptoiulus proximus but a number of 
biitisn species have not yet been found there. Eastern Fennoscandia similarly has a high 
proportion of -British” species (PALMEN, 1949) but with other more eastern ones. Denmark 
with 37 outdoor species, includes 9 not found as yet in Britain. The Netherlands has a somewhat 
similar fauna to eastern Britain, several not found in Britain, with southeast Netherlands having 
several species only found in southern Britain. Data for Belgium, Luxembourg and northern 
h-ance shows most British forms although species such as Adenomeris gibbosa, Trachysphaera 
Lobata, tnantiulus armatus and Metaiulus pratensis seem to come from further south. There are 
about 16 species from the Belgium, Luxembourg area which do not occur in Britain as far as is 
known as present. 

Kjme (1990) has mapped a number of species in Europe and has demonstrated some 
curious aspects ot this such as the disjunct distribution of Ophyiulus pilosus with a seeming <*ap 
in its occurrence between Britain and Scandinavia/North Germany/Poland and Bavaria/Italy°He 
demonstrates Nanogona polydesmoides as Britain/France, Chordeuma proximum similarly but 
u ,Stre (on|y ^ere known from Cornwall) with a much wider occurrence. It would be 
helpful to have more data from northern France for comparative purposes. 

POSSIBLE CAUSAL FACTORS IN DISTRIBUTION 

Present Day Climate 

The climate of the British Isles is usually described as Atlantic or Oceanic with 
comparatively low temperatures in summer and comparatively high in winter compared with 
nearby continental Europe. But within this description is considerable local variation including 
the influence of the sea in coastal areas, altitude in so called “Highland Britain” (mostly western 
and noithern areas) and the heat island ' effect of urban areas which may permit the survival of 
species outside their normal range. 

Mean annual rainfall varies from below 500 mm in part of Eastern England to more than 
1600 mm in areas of the west and up to more than 2400 mm in some mountainous areas, with a 
general tendency for much of mid-southern, southwestern and northwestern England together 
with Wales and Scotland to have 800 mm or more, as does Ireland (Fig. 3). Given the 
sensitivity of myriapods to moisture one might seek some correlation with this but there is no 
obvious one for most species except perhaps, in England and Wales, Chordeuma proximum. 

Temperature is frequently a factor influencing animal distribution, affecting as it may do 
survival for individuals, availability of food and breeding cycles. High summer (July) isotherms 
tend to lun in an approximately east-west direction (Fig. 5) and there are a number of species 
referred to which appear either to have a southerly distribution or are, as in the case for instance 
of Glomeris marginata, absent from apparently suitable habitats in northern areas of Scotland. 
Until more data is available on the effect of temperature on breeding cycles etc. in diplopods one 
can only speculate on the causal factors here. 

David (see this volume) describes how G. marginata in an oak forest in southern France 
tends to move into the soil in winter, confirming previous work that suggests that it is in fact 
cold intolerant. SUSTR (see this volume) describes how G. marginata has a much lower 
metabolic rate than G. balcanica and G. hexasticha at low temperatures, which may mean that 
in cold conditions it is unable to assimilate effectively and would therefore be unable to tolerate 
these conditions for any length of time. 

January mean isotherms (Fig. 4) tend to run in a more north-south direction with the 
western areas relatively warmed by the influence of the sea whilst the eastern parts have a more 
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“continental” colder drier climate. There do not appear to be clear correlations with species here 
but the more extreme, drier climate of the south-east, especially Kent, may favour, either directly 
or by excluding competitors, certain species such as Polyzonium germanicum, Stosatea italica, 
Polydesmus testaceus, and Metaiulus pratensis. 

Past Climates and Land Bridges 

Conditions during the Devensian (Wiirm) glaciation were such that much of the British 
Isles were covered with ice sheets, reaching at their maximum the whole of the area north of 
South Wales and North Yorkshire and the Norfolk coast. At the same time mainland Britain was 
joined both to Ireland and to mainland Europe by land bridges. The area south of the ice sheets 
was subject to periglacial conditions. Under such circumstances, the diplopod fauna was likely 
to have been extremely sparse if  not entirely absent in the present day area of the British Isles. 
Sub-arctic conditions would have prevailed down to about 10,000 BP following the climatic 
improvement of the Aller interstadial. A temperature with a July mean below +10 is quoted for 
this Younger Dryas phase (NILSSON, 1982). This period was then followed by the transition to 
Pre-Boreal and the re-establishment of forests. VAN DER HAMEN et al. (1971) describe 
conditions as having reached mixed deciduous oak forest in the Netherlands by 8,000 BP. 

Such conditions would clearly favour the spread of species north from climatic refuges. 
However, rising sea levels led to the breaking through at the Dover Straits about 9,600 BP and 
between East Anglia and the Netherlands in 8,600 BP (JONES, 1985). After this period the only 
dispersal across the English Channel/North Sea would be by passive transport or human 
activity. There is thus a period of about 400-1400 years during which species could re-invade 
Britain directly. However, the effective separation of Ireland must be placed earlier and this has 
been considered to account for the absence in that country of some species of animals (e.g. 
certain amphibians and reptiles) present on mainland Britain. 

A number of species of diplopod do occur in fairly northern locations in Europe. PALMEN 
(1949) reported Proteroiulus fuscus north of latitude 66 degrees with Cylindroiulus latestriatus 
and Ommatoiulus sabulosus north of 64 degrees and Polyxenus lagurus, Polydesmus 
denticulatus and Polyzonium germanicum all north of 62 degrees in Eastern Fennoscandia. 
MEIDELL (1972) included P. lagurus. P. fuscus, Polydesmus complanatus (which does not 
occur in Britain), C. latestriatus and two species usually regarded as synanthropes in northern 
Europe, Blaniulus guttulatus and Cylindroiulus londinensis as his most northerly recorded 
species. EASON (1970) reports three species, Brachydesmus superus, Polydesmus coriaceus 
and P. fuscus with possibly B. guttulatus from Iceland. These latter must have all presumably 
arrived in some way from other parts of Europe but their existence in Iceland indicates a degree 
of tolerance of local conditions there. 

GOLOVATCH (1992) in his survey of the Russian Plain describes P. fuscus from tundra, 
P. fuscus, P. germanicum and two other species from northern taiga; these plus P. lagurus, O. 
sabulosus and five other species from mid taiga, and amongst species from southern taiga, P. 
denticulatus and N. varicome. 

Fig. 1. — 10 km grid square distribution: total records for the British Isles. 
Fig. 2 . — Regions used for Table 2 analysis. 
Fig. 3. — British Isles: Mean Annual Rainfall in mm (based on Atkinson & Smithson in Chandler & Gregory, 1976). 
Fig. 4. — British Isles: Mean January Temperatures 1941 - 70 (reduced to sea level) (after Tout in Chandler & Gregory, 

1976). 
Fig. 5. — British Isles: Mean July Temperatures 1941 - 70 (reduced to sea level) (after Tout in Chandler & Gregory, 

1976). 
Fig. 6. — British Isles: Fig of the Main Devensian ice advance (solid line) (after Sparks & West, in Evans, 1975). 

Source: 



GEOGRAPHICAL DISTRIBUTION OF DIPLOPODS IN GREAT BRITAIN AND IRELAND 251 

Source: MNHN ' Paris 



252 ANTHONY D. BARBER & RICHARD E. JONES 

Fig. 7-18. — 10 km distribution Figs of selected species: 7. Polyzonium germanicum, 8. Glomeris marginata, 9. 

Chordeuma proximum, 10. Proteroiulus fuscus, 11. Cylindroiulus caeruleocinctus, 12. C. latestriatus, 13. C. 

londinensis, 14. C. punctatus, 15. Julus scandinavius, 16. Opliyiulus pilosus, 17. Leptoiulus kervillei, 
18. Enantiulus armatus. 

Source: MNHN, Paris 
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Clearly there is therefore a possibility of some of the above species being able to tolerate 
conditions in southern Britain during glacial times or at least to cross the land bridge belore it 
broke down. Most of these species are widespread in both Britain and Ireland (although, for 
some reason, P. germanicum is confined to the extreme southeast). 

Once the land bridges had broken, then entry to the British Isles was possible only by 
either passive transport by rafting or by being brought in accidentally by human activity. Rafting 
is not easy to demonstrate although PALMEN (1949) refers to P. fuscus on driftwood in S. 
Finland and suggest that such passive transport combined with parthenogenesis could account 

for its occurrence on outlying islands. 
Evidence for possible entry of animals via land bridges or survival during penglacial 

conditions is provided by reptiles and amphibians, especially the latter which would be highly 
vulnerable to salt water. These animals are of sufficient size that the likelihood of accidental 
transport by human activity will  be far less than that for soil invertebrates such as diplopods. Six 
reptiles and the same number of amphibians are recorded from the British isles together with two 
recent successful introductions, Rana esculenta and R. ridibunda. These latter, togethei with the 
fact that other species have occurred in the past (HOLMAN, 1993), suggest that it is historical 
factors that have determined the relative paucity of British species. Of the British forms, only 1 
reptile and 3 amphibians occur in Ireland. One of these, Bufo calamita seems somewhat 
anomalous and has been a field for some speculation (see, e.g. BEBEE, 1984). The lower 
number of species fits in with the idea of an earlier isolation of Ireland. Of the species that do 
occur these all occur in Scandinavia (ARNOLD & BURTON, 1978) with Lacerta vivipara and 
Rana temporaria extending to the extreme north and Triturus vulgaris to mid Norway/Sweden. 
Bufo sp„ R. temporaria, L. vivipara and the widespread British snake Natrix natrix are known 
from Devensian deposits. 

Given that the present herpetological fauna was in place by about 8,800 BP (HOLMAN, 
1993), by which time separation would have been occurring, we could visualise that a relatively 
small number of diplopod species, derived from adjacent areas of Europe, was already present. 
These might have included Polyxenus lagurus, Proteroiulus fuscus, Nemasoma varicorne, 
Ommatoiulus sabulosus, Cylindroiulus latestriatus, Polydesmus denticulatus and others. 

Other species would arrive either by rafting on tree trunks or other material or be brought 
in accidentally with plant material or soil by human activity (see below). 

Whatever the mode of their arrival, the improvement in climate towards the so-called 
Climatic Optimum of about 7,000 - 5,000 BP, when mean temperatures were about 2-3 degrees 
higher than at present, would have covered much of the country. Subsequent climatic changes 
such as the climatic oscillation around 5,500 - 5,000 BP and the so called “Little  Ice Age 
AD 1550 - 1850 may well have brought about later contractions in range. The patchy distribution 
one now sees for instance of species widespread in France such as Enantiulus armatus and the 
Leptoiulus spp. could be vestiges of a once wider occurrence. 

Entry by Rafting and Human Influence 

It is difficult  to give convincing evidence for rafting by organisms such as millipedes but it 
has certainly been suggested for a variety of animal types for oceanic crossing (see for instance, 
GARDNER, 1985 referring to geckos in the Seychelles and Mascarenes). Littoral or coastal 
species (such as Cylindroiulus latestriatus, a very widespread island species) are most easily 
transported in this way and parthenogenesis as in the case of Proteroiulus fuscus would assist. 
However, a variety of species from woodland might be transported as a result of exceptional 
conditions e.g. storm damage in coastal areas. 

Human influence has undoubtedly assisted in the spread of some species of recent arrival 
such as Cylindroiulus vulnerarius and human introduction ot invertebrates to islands is widely 
quoted (see e.g. JONES & PRATLEY, 1987). Human activity undoubtedly plays a part in the 

Source: 
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spread of soil animals. A recent example is the New Zealand planarian, Artioposthia triangulata 

1992ltain (J' FREW’ pers- comm-) first recorded in Scotland in 1965 but with 416 records by 

The occurrence of myriapods in isolated islands such as Iceland as well as the islands 
around Britain or those of Denmark (ENGHOFF, 1974) are best explained in terms of transport 
either by rafting or human influence. The very high proportion of British species in Ireland, 
where land connection would have been lost soon after the disappearance of the ice, cannot be 
convincingly explained by reference solely to land bridges but must involve transport across 
water. 

Lindroth (1957) has listed 17 species of diplopod known from Europe which occur in 
the Americas, 16 of which (including Oxidus gracilis, a greenhouse form of tropical origin) are 
found in Britain. Of the 18 species of millipede reported from Newfoundland 16 are regarded as 
introduced forms lrom Europe with 37 of the 42 isopods and myriapods falling into this 
category. Clearly such species have been introduced by human influence and presumably could 
have reached the British Isles in the same way. LINDROTH gives five criteria for an introduced 
species; it is difficult  to apply these to the present situation except for very clearly recent arrivals 
or species with clearly synanthropic habits such as Cylindroiulus vulnerarius or C. truncorum. If  
glacial and penglacial conditions and subsequent breakdown of land bridges had left a number of 
vacant niches then presumably these could be filled by incoming species with the appropriate 
characteristics. It is difficult  to conceive of common species of woodland and other habitats such 
as Glomeris marginata and Tachypodoiulus niger as other than “native” species. In this case 
then opportunities for crossing the land bridge in the wake of the ice must have been rather 
greater than we have suggested. 

Cylindroiulus londinensis, common in much of France, is an example of what may be an 
"old introduction which has or is still spreading out from the London area, largely in 
synanthropic or semi-synanthropic areas. 

CONCLUSIONS 

We would suggest that a fairly high proportion of British diplopods are likely to be forms 
which may have arrived in the period after the breakdown of the land bridges between Britain 
and Ireland and between mainland Europe and Britain. Although climatic and other conditions 
are not identical with nearby areas the fauna is similar apart from some more eastern and 
southern species, and the occurrence of species both on islands and in America confirms their 
ability to cross water. There are likely to have been subsequent changes in distribution due to 
climatic changes, the introduction of new species, habitat destruction and possibly to other as yet 
imperfectly understood factors, such as those quoted by FORD (1982) for butterflies. 
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